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EDITORIAL 


Now I know that when you see the word 
"Subscriptions" again you will probably turn 
over to another pape straight away, but as 
curiosity will almost certeinly bring you 
back, here is my message. 

Have you sent in your annual subscription 
yeti Unfortunately, now that we chirge £1.00 
we're becoming inundated (or rather our treasur- 
er is) with vast numbers of you only sending 
ué ten Hob. A few wouldn't have mattered, but 
since ite so many of you = may we have our 
extra 50p please? Its only 4 little to you, 
but so much to us. 

Those of you who live outside U.K, will 
know that if you pay your £1.00 sterling or 
$4 U.S.A. you will receive your copy of © Q = 
T V by surface mail. Which means about two days 
to Switzerland and over a month to Africat Bo 
we will for a small eurcharge, send the journal 
by airmail. <A list of the annual surcharges 
is printed below for most of the countries we 
post to; if we hove left your country out, sorry, 
but tie treasurer has a full list ané can tell 


you if you write to hin (address on page 1). 


Australis £2.16 or $4.30 
Austria £0.32 or 20Sch. 
Belgium £0.32 or 4OF 
Canada £1.80 or $4.50 
Denmark £0.32 or 5.9Kr 
France £0.32 or 4,50r 
Germany 20.52 or 3Dm. 
Greece £0.32 or 24Dma 
Holland Ske52 or ZL. 
Italy £0.32 or 500L 
Japan £2.16 or 2200Yen 
Norway £0.32 or 5.6Kr. 
Portugal £0.32 or 23Esc. 
S.Africa £17.80 or 3,6R 
Spain £0.32 or 55Pts. 
Sweden £0.32 or 4kr, 
Switzerland £0.32 or 3.2UF 
1.5.A. £1.80 or $4.45 


New Zealand £2.16 or $4.80 
B.F.P.O. £0.48 
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To save us on postal chirges we've decided 
to step, for a trial period, issuing receipts 
for subscription renewals. © 9 = T V will be 
your receipt! If you buy goods from Club Sales 
you will of course, still] receive a receipt, 
but not for normal subscriptions. In one month 
alone this cost £12 in stamps and we just can't 
afford it. Incidentally, please do print your 
name and address on renewal forms - sometimes 
it takes hours to decipher some of your names, 
or even weeks of research through records. 

Save our treasurer some time and write clearly. 

If you are looking for a 934A socket, the 
Club Sales Officer (address on page 1) has 
some ex-equipment ones available for only 10p 
inclusive of postage. Quite = bargain! 

We have been asked to remind members who 
are /T that the tv allocations in 70om is 
425 = 429MHz and 432 - 445MHe. Awkward figures 
to remember, I know, out important to remember 
if you are transmitting. 

Several members recently have mentioned a 
very useful book of circuits which they have 
found. It is the "Sourcebook of Electronic 
Circuits' by John Marcus, published by McGraw- 
Hill Book Company at £9.25. Rather expensive, 
but well worth a borrow from the library. 


The Editor. 


THE CQ:TV SPG 


A TRIPLE STANDARD MONOCHROME SPG 
by A.W. Critchley Dip El, C Eng, 


The Synchronising Pulse Generator ia the heart 
of the T.V. system and ss such should be a reliable 
piece of equipment. The modern sprroach of using 
G@igital techniques has made 5.P.G.'s so reliable as 
forgotten - they just work away auiatly und are 
ever touched from one dny to the next. 


Unfortunately, digital techniques usually mean 
somplication and expense. 


The design of thas S.P.G, falle somewhere in 
between the digital types and the tore comnjon type 
using monestables, and reprerents o maximum performance 
for «4 reasonable outlay. It does not seem possible to 
binpléfy the desisn ony further without dispensing with 
some desirable feature. The principle ia to use two 
ostables only to generate the basie line-timings, 
ee to provide the other line-timed signals, 
and y to derive all field-rite imine digitally. 
The reason for this use of monootudles is that to do 
the Line-timings digitaliy would mean using shift 


registers and counters -— virtually doubling the coat. 


Circuit Ue 


ALL the batic arrangements for thin 5.P.G. 
have been mentioned in the resent series on 1,0.'s 
in CiL¥ 71 to 74 


cription atarbe with the Master 
ich rung ot the ti 
(The 625 standard £ 
eription). 


A achmitt-trigser UAND-ate NIG with o feedbacis 
rms the oscillator and is suite 
ec and temperature changes. The 
i giver about 5% change of 
¥ either cide of the mean. The ontput of the 
inter tris, a monostable Ne which menerautes 
> mines These are the ‘cape’ between the broad 
1 Cwid itute Field Sync) of 27. 3p5. 
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potentiort 


On pin 12 of tiris monostable 15 a negative- 
volt “aveforn of #tooth shape which i£# extracted 
yin an emitter-follower VI1 to avoid loading the 
timing ¢ St, This waveform appears at the emitter 
wid 25 ¢ 20 to the selmitt-input of a necond 


inonostable Here the trigsering is from the 
positive = at the particular voltage set by the 
contral independent of the input pulse Length. 
The Sen delay of less than the 4.7p5 pulse 


using TTL. 
MIERE. 


and in fact it ie set to be 3p5 which is 1.7ps (ise. 
the Front Porch width) less than the Broad Pulse gaps. 
We now have the correct timings for Line Blanking 
and the start of Line Syne and N3 is arranged to 
provide the Line Blanking pulse width of 12.05p5. An 
emitter-follower, VI, similar to the first, feeda 
two schmitt-trinser NAlD-patesN4A & B, which 

produce two positive pulses of 6.5 and 4S, Thene 
ere used to obtain Line Drive and Equelising Pulses 
respectively. All pulses, so far, are at twice- 

line frequency. See Fige3. 


Cousters 


The line Blanking Monostable Y output is used 
a= the trig¢er for a four=stage counter,N5 to S,and 
wlseo = setont single-stage counter NG, Each of these 
stages is arratiged to. count by five (for 625). At 
the eid of the main counter chain, an inverter NIULD, and 
differentiating network C12, 229 give a positive- 
going pulse of about Spb width and 50liz, which is 
then cleaned up by two more invertors 114B & C. The 
timing of this pulse is nbout 25¢nS after Line 
lanking leading-edre due to the ripple delays in 
the counter chain. The reset-vero inputs of 211 
the counter stages sre fed with this signal although 
only the second single-stage counter really need be. 


Departure from Conventional means 


So far the circuitry has followed more-or-less 
conventionallines but now wa come to the difference. 
The Second counter NJ is used to count out the number 
of equalising and Broad pulses - the two being the 
bane whatever the standard chosen. But because the 
number is not necessarily a submultiple of the number 
of lines a Second counter is necessary and it has to 
be forced into the correct condition by the 50H 
reset pulse, See Fig.4). For 625 it counts by 5 - 
the same aa the first stage of the nin counter - 
(which could be used instead for 625 only). The 
output of N9 is used as the clock pulse to a J-K 
bistable N1l2A whose C-input is fed with the S0H2 
Reset-pulse and whose K-input is earthed. The sequence 
of events is that the Keset-pulse clears the bistable 
to make \ low. Resetting the counter N9 creates 
a single clock pulee at ite output (out not on 625 
though) which would clock the bistable if the C-pulse 
were not 3yS or so — ies longer than the time taken 
to generate this odd pulse. The C-input overrides 
any other input. The next occurrance is a clock pulse 
5 half-lines later from N9. See Fize4& Now, 
because the bistable J-input is high, the bistable 
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can clock @up, Five half-lines later on another clock 
pulse arrives but the bistable, having K-low, cannot 
change W-dowi again and indeed no further pulses will 
do so, until the C-input is cleared. 


This results in a 5-unit wide pulse following 
the Reset pulse - once per field only - Fig.4E. 


Pield Drive 


A shift register N12B, cross-coupled and cleared 
to prevent trouble with the odd pulse, and using the 
same clock pulse feed as the bistable, provides 
another 5-units wide pulse after the first one, anda 
third shift register N13A gives a third 5-wnits pulse 
after that, These three pulses correspond to the First 
Equalising pulse period, the Broad Pulse period, 
and the Second Equalising period in Composite Syncs. 
Furthermore, in total, they correspond to Field 
Drive. So field drive is made by means of a 3-input 
NaND-gate NLA fed with these pulses in negative form. 
The gate is actually the four-input Schmitt-trigger 
NaNDegate, that partners the oscillator, used a5 a 
NAND-gate. Since the three pulses are Synchronous! 
there are no gaps between them. See Fig.48. 


id Cine) FIG. |___ S.P-@-_ COUNTERS. 
| 45 Re 


The output stage consists of two invertors in 
parallel and gives 2V into 75 ohme — see CQ-TV 73. p.12. 


Field Blanking 


A similar, but simpler, system is used to 
generate Field Blanking. The main Counter ratios 
are arranged so that the first two stages always 
count by a number equal to the number of lines in 
Field Blanking (taking the standard specification into 
account). 


Sines the Counter runa at twice-line frequency it 
follows that a further divide-by-two stage would 
enable an output pulse duration to be obtained equal 
to Field Blanking Duration. 


However, a suitable clock pulse occurs at the 
correct time on pin 9 of the third counter - on every 
standard. Thus an extra bistable is not necessary. 
See Fige4H & Me 


It should be noted that the latch N10B is 
clocked only by the first of the negative-going 
edges from N7 pin 9. 


Fig 2. Seq. Logic 
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Fig.7 shows a simplified counter-chain for 
625/525 only where the extra divide-by-two counter 
is included in order to generate a shortened 
Field Blanking to match C.C.1.R. standards rather 
more closely. 


Mixed Blanking 


To obtain Mixed Blanking, the twice-line 
frequency Line Blanking pulse has to be reduced to 
line frequency and this is done in a NAND=gate NL4D 
fed from a divide-by-two bistable N13B, clocked by 
the earliest pulse available (Broad pulse-trailing- 
edge) NOT reset by anything at all. 


The resulting Line frequency, Line Blanking 
$a then applied to another two-input NAND-gate Ni4A 
with Field Blanking and the result is Mixed Blanking 
which finally ende up as 2V into 75 ohms. 


Line Drive 


Line Drive needs to be frequency-halved also, 
and so another two-input NAND-gate 16A & B ia fed with 
the output of N4aA and the came output of N135 used 
previously. However, this NAND-gate consista of two 
NAND-gates in parallel to give directly the 2V output 
of Line Drive, 
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Now we come to the complicated part in the 
compiling of composite syncs. This in made as follows: 


Field Drive from N11B ia used to stop the 
twice-lind frequency Line Drive pulses from passing 
through NAND-gate N16C during the Field Drive of 
15 units. The gate output remains high during this 
time and in fed to one input of a three input NAND- 
gate, NI5A. A second input is a negative pulse 
from the first shift register N12B; this is the second 
of the three five-input pulses. The third input 
consists of positive-going 4S wide Equalieing 
pulses from the Schmitt NAND-gate N4B, 


The output of NAND-gate N15A consists of twice- 


line fréquency line Drive, two groups of ‘pS pulses 
and a ‘high’ period of 5 unite - See Fig.5u. 


This output feeds one input of the parallelied 
output gates N1I5B& C. A second input comes from a 
two-input NAND-gate N16C fed with Field Drive and 
Line frequency Line Drive (or 42Q output if easier to 
get at). The output of this gate is Line frequency 
Line Drive pulses with a 15 unit wide ‘high’ region 
See Fig. 5C. 
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Fig 5 Forming Compesite Syres 
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The third input to the output gates is negutive- 
qoing Broad Pulse ‘saps’. - See Fie 


Tuking only C & H as inputa to these gates 
would give = Line freouency Line Drive with 10, ‘ps 
pulses and a high region of 5 units. 

Adding the third input, J, fills in the ‘high’ 
region with 5 ‘proper’ Broad pulses of 27.395. It 
also removes 1,7, — the lending edges of both of 
the other pulses, ise. 6.5p5 Line frequency Line 


Drive becomes 4.5p5 Line an at Line frequency and 


the ‘ps pulses re dg 2. ine Bqualising pulses 
at twice-line Pretec Fi 


In other words Composite S5ynce. 


Standards Switching - 525 


This calls for come apparent complication which 
in in fact simplification. 


525 line operation entails changing the count 
of the first two main counter atages Ni & 5 from 5h 5 
to 3 & 7 ~ giving 21 lines Field Blanking. 


The second counter N9 is changed to count by 6. 
The method employed to do this is not to 


physically switch the feedback loops but to paralyse 
some of them and aliow others to operate by means of 


bb 


+5V applied, or not applied, to the counter gate 
inputs, The 1K ohms resistora prevent trouble with 
haying +5V on the counter output collectors. Since 
several loops are involved ond a single switch is 
used, the back-toeback diodes are required for 
isolation purposes. The voltage drop of 0.6V across 
these is of no consequence and the gate is hauled up 
to +4.4¥ and that particular loop is turned off, 


If this method were not used - some 10 switch 
poles would be necessary. 


Line timings are adjusted as followa:- 


Firstly the Master oscillator frequency is 
raised slightly by adjunting VRl. 


The Broad pulse monostable time ought to be 
tweaked slightly to 4.6p5. This would change the 
front porch by 4 slight amount to just less than 1.7p5 
because the delay in triggering the second monostable 
is determined by the voltage ot the Schmitt-input 
and not by the frequency. So the delay is always 
the same proportion of the first manostable delay. 


However, in practice the first monostable need 
not be altered for 525. 


Line Blanking has to be reduced to 10,0ps. 
This automatically reduces Line Drive to 5.4p5 and 
Equalinaing pulses to 3.35 (before being shortened) 


Fig G Sunc— Details of fig 5 
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ahd a clight atjustment of these two inmay be deuirubie, 
to make them 6.5 and 3,5ys resnectively. 


However, the departure from the epecizication 
is soclignt ss not to warrant any nresetting for 
amateur use. Incpection of the various standard= 
favealf that the basic puise widths are of much the 
same propatione of each other and so only the two 
aonostubles. delays need normally be ad junted. 
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Thie is rather nwkward as the Wl.kkK. system doea 
hot heve Bouslising nulsus' and the Pield syne Pulse 
wecurs at the start of Field Blanking = lasting for 4 
lines. 


in thie 4.P.G. there is the choice of this 
m oF a system with Dqualising pulses as per 525 


For toe latter, the main counter ratios become 
+ ve & 9 - giving Zield blanking of 15 lines. 


The second counter NG is changed te count S to 
give 4 lines of Hqualising and Broad Pulses (@ to each 
of the 3 periods). 


The oscillator frocuency fa& to be lowered to 
25s aid the two monostanles changed by note 50, 
her three controls need not be twesked far. 


To change to the Standard U.K. System we neod 
jasc to do the followine:- 


The first equalising pulses are omitted by 
paralysing the two shift register outpute at the 
inputs to NAND-gate NIA by means of D15 & 16 taken 
to + 5V from the standards switch SIC. 


Therefore Fidi Drive now consists of only 
the one pulse of 8 units. At the same time S1D 
switches the Field Syne source to the latch output 
of N1l2A. This is the first of the three periods 
instead of the second. Since the Field Syne 
insertion period now lasts as long as the Pield 
Brive, there will be only Broad Pulses - no 
Equalising Pulses. 


The divide-by-4 count is obtained by three 
feedback loops to 2 inputs « two of the loops being 
vis a diode AND-gate, D13 & 14. 


Simplification 


Tf, U.K. 405 is not required then switch 1D can 
be removed and 33 & R34 shorted out. 


DI5 & 16 can also be removed, 


Tf 405 is not required at all, then the second 
counter N9 can be eliminated and its output being 
instead the feed from pin ll of NS. Whis is U.K. 
for 625, but for 525 unother 42, Field reset, Histable 
must be inserted, in this feed, to give 6 pulses per 
period. Also the Main Counter third and fourth stages 
R7 & 8 need not be switched at all, but the loops 
ieft in from pin 4 to pins 6 & 7. However, since an 
extra ¢2 is required and two are included in these two 
Stages it would be silly net to use them. So these 
two stages are rearranged to free the +2 parts and 
to use only the 45 parts. The third stage $2 can now 
be used for Field Blanking and the other one can be 
used on 525 for the 46 system bistable. Thus one less 
I.C. is required (SN74CQN). See Hig.7. 


Shortened Field Hlanking 


By feeding the Field Blanking 42 Stage from 
pin 8 of the second staye of the main counter instead 
of from pin 11, Blenking becomes 223 lines which is a 
better approximation to C,C,I.R. standard of 22 lines 
than 25 (UK standard). 525 Field Blanking would become 
194 lines and 405, 133 Lines. 


Adding Colour Pulses 


=xtra 1.0.'s con be added to provide a Burst 
Gate pulse and Line Ident Squarewaye for colour 
working, (on the Genlock hoard). 


There is a bistable (N10A) unused for monochrome 
pulses. This is put to use as the divider for line 
Identification (7.5KHz) and ie triggerred by the 
interlace divider Q output (N13B) for convenience, 


The output of thie divider is made available 
at the plug and is intended to be fed to a buffer stage 


Fig F Simplified Courter for 625/525 onl cr, 
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on a second board which contains the other additional 
colour parts and the genlock. It is not suitable for 
for feeding a 75 ohm load, 


The next issue of CQ-TV will give the details 
of the colour pulses generation. 


Burst-gate Blanking would be a simple 72 
lines per field but this is no great discrepancy 
from the ‘Sruch' Blanking of 9 lines per field. 
(which moves over a 4 field sequence in order to give 
& constant burst phase after the field period). 


Setting up 

This is very simple and all standardefollow the 
same procedure = refer to the Specification table for 
figures. 


1. Adjust Master Oscillator frequency to 31.25KHs. 
(or the Field drive output to Saiz.) 


2. Set the first monostable to give 4.7p5. 


3. Set the delay between this and the second monostable 
to 3p5 (ise. Front porch to 1.75). 


4, Set the Second Monostable to give 12,05p5 pulses, 
for Line Blanking. 


Se Set Line Drive to 6,5p5 - or Line Sync to equal the 
Broad pulse ‘gaps’. 


6. Set the Equalising pulses to be half ue wide as 
sync pulses, 

7. Colour Pulses - Set Burst gate to be 5-5pS after 

Line Symc leading-edge and width to be 2.25p5 (about 

the same as equalising pulses.) 


It dhould be about central in the back Porch. 


a choce of Field Blanking Leagth 


Genlock and Constructioi 


The second and final part in the next iosue of CQ-TV 
will describe the simple genlocking system. It will 
also give o printed circuit layout suitable for a 
m x 4k" 1,5.5.P. board or similar sized bourd - ¢.¢. 
to fit into a large Eddystone Box. The Genlock-Board 
will be separate. Otheromstructional detaile wifl be 
given, together with a suitable Power Supply circuit. 


Heferences 


1. Cy-TV NO.70-74, 
2. CyH-TV 63, 64, 68. 


The author wishes to thank the Directors of E.M.I. 
Electronics Ltd., for permission to publish thie article. 


PARTS LIST 
INTDGRATED CUACUITS 
ml, & SN7413N 
N2,3 5N74121N 
N5-9 SN7490N 
N10,12,13 SN7473N 
she SN74OKN 
N14,16 SN7400N 
N15 SN741ON 
CAPACTTORS 
1,3 22nF 
c2 W7nF 
cho 10nF 
C5,12 inF 
1.50F 


10 


C7 220nF 

€10,11,13,15 ) 

16,17,18,19 ) -2000F 

cs 2.2nF 

cub 200p 6V 

DIODES 

1-16 1N914 or equivalent 
TRANSISTORS 

VT1,2 ZTX314 or equivalent npn 


RESISTORS dw (0.4!' spacing) 


B1,6 6.8K RAS 4K 
347,9s10,121159} rox BM 300K 
16,27,50,31, 
Re 220 
R3,17 1.8K 
R4, 14,25,26, 
29433,34 } 470 
»19,20,22,22, 
23,2428 } a5 
Ri 1.5K 
R13 2.7K 
R27 3.9K 
RL 4.7K 
R35-42 33 ohms 


Specification. & Performance 


VARIABLE RESISTORS 


VR1-6 10K ohms min. Carbon preset (Horiz). 
Note: VR1,3,5 & 6 can be 1K to 22K 

SWITCH 

3-way 4 pole 

PLUG (or pina if preferred) 

33-way 1.5.E.P, 352-213-023 

Spacer 34-007-001 


PRINTED CIRCUIT BCARD (if required) 
1/16" single sided 

BOARD CONNEOTION PINS 

Harwin 2088 


12 off 


BRACKET FOR STANDARDS SWITCH 


To suit switch used. 
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® 4O5 Alternative has NO Equalising Pulses. 


Field Drive Starts at Line Drive Leading-Edge, which 


A view of the S.P.G. built on a single 


startsat Line Blanking Leading-Edge time. 


Errata In the diagram of the field sync wave- 
form in "The 625 Standard" published in ¢ Q - 
TV 74 the duration of field blanking should 
have been 22 lines and not 18, 


IN THE NEXT CQ -TV 

Converting U.H.F. Tuners for 70cm. 
Digital Sync Pulse Generators. 
All the regular columns again. 
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LETTERS TO THE EDITOR. 


Dear Sir, 

Perhaps an active TV amateur should 
esy something about standards. In the West 
Londen area the following stations are reg~- 
ularly active; G6ADJ/T, G60PB/T, G6AFD/T, 
G6AFA/T, G6AFL/T, ALL are on 625 and I for one 
have no intention of putting my cameras back 
to 405. Indeed, G60PB/T transmits colour and 
what amateur would consider 405 for this? As 
for sound frequencies, FM spaced 6MHz from the 
video carrier is the obvious choice. It is 
easy to attain as any other two carrier system, 
and the receiver is slready built into the tv 
set. 

I would also point out that as far back 
as I can remember the BATC stand at the Radio 
Communications Exhibition has operated on 625, 
using equipment from many stations, much of it 
having never been interconnected before. 

R.G. Skege G3ZGO G6ADI/T 
Acton, London. 


Dear Sir, 
Enough of this bickering between tele~- 
vision amateurs about line standards, 

Surely it is fairly easy to distinguish the 
conditions under which 405 or 625 should be 
used, and what factors will affect these. 

1) Colour Transmission As the only domestic re- 
ceivers available are 625 PAL it seems logical 

for amateurs to adopt this standard too. 

2) Weak signal working Clearly as 5 625 signal 

occupies more bandwidth than a 405 one for the 


same Tx power, the 625 line signal will have a 
poorer signal/noiseratio. Against this, a 
colour ty delay line could be used, reducing 
horizontal and vertical definition, to make a 
405 line signal no better than a 625 one. 

3) Strong signal working 625 will give better 
resolution and occupy more space in the band 
than a 405 one. Thus for strong signal work~ 
ing neither standard is better. 

“)Surplus broadcast equipment With the networks 
change to 625 much surplus 05 pear has become 
eveilable. Obviously it would be foolish not 
to take advantage of thie for the next few 


years, particularly if this encourages more 


7Oem activity. 

5) Domestic receivers. Similar argument to(4), 
but in a few years time surplus 405 receivers 
will not be available and hence there will be 

no means for newcomers to join the hobby. One 
of the great things about amateur tv has always 
been that anyone could receive it with the min- 
imum of difficulty. If, in 19 years time, we 
are still transmitting 405 and there is no means 
for a ney enthusiast to receive them, then we 
have lost a potential new user of 432MHz, Com- 
pare the HP sityetion where the almost universal 
change to SSB has resulted in a drop of new HF 
enthusiaste and 5.W.Le. Trouble is, ATV cannot 
afford to lose such peoplet 

With these thoughts in mind, the following 
seems to me to be the most logical policy:- 

1) Use the current surplus 405 equipment to en- 
courage new 7Ocm activity to prevent loss of 
the band. 

2) Aim to produce 625 by 1980. hie means new 
equipment must be capable of 625 - or at least, 
if you are just starting bear 425 in mind and 
don't make a future change difficult. 

%) Adopt the BBC System, 625 standard. 

4) Try to get some 625 reception facility work- 
ing - you wouldn't wish to miss out on any 
portable station who was just passing - and you 
will encourage local transmissions. 

In some areas the 625 date could be even 
esrlier, say 1975 in the Midlands and the North 
and perhaps even earlier in London, 

I write this letter in reply to "Active 
Amateur" who sugvests "625 is out". Well, per- 
haps at the moment he is right. Sut if we stick 
to this approach then we may find in twenty 
years time that amateur television is o diminish- 
ing hobby with not enough $2MHz bandspace for 
one TV channel. 

4O5 and 6°5 line transmissions both have a 
place in amateur television, and it ie my con- 
tention that 625 line transmissions will become 
of increasing inportance during the next 10 
years. 

We are at such a stage in semiconductor 
evolution that building new equipment is no 
longer the bind it was. A modern I.¢. 625 pulse 
generator will take up sbout as much space ase 


and much less current tahn, two valves out of 
an old 405 pulse generator - and can be built 
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in only a few hours. The change to 625 need 
not be rapid, it does not have to be difficult 
but it is my contention that within the next 
10-20 years it will have to come if amateur 
television is to remain the growing hobby we 
know today. 

DeJ. Taylor G8ARV G6SDB/T 

Dudley, Worcs. 


SLOW SCAN NEWS 


14st WORLD SSTV CONTEST Despite the lack of 
publicity this contest received in U.K. (due 
to the postal strike) there was no lack of 
support for this event. In fact, Franco Fanti 
the organiser estimates that 99% of the worlds 
SSTV stations were active during the event! 


The results are as follows: 


4 WONTP Score 680 
2 W6YY/K6STI 615 
3 WB6SMG 4BO 
4 WIVRK 345 
5 W7FEN 270 
6 WA7IQO 2ko 
7 PASLAM 180 
8 WiIdKF 170 
9 WB6OMF 75 
10 K4Two 45 
41 wWSOMF 35 
12 G32G0 20 
13 ZLIAOY 20 
14 SZgcG 10 
15 EALDT 5 


SWL Prize: Sue Miller W9GNW 


G 


Robert Skege G3ZGO G6ADJ/T of Acton has sent 


some photos of his recent contacts. We print 
here a caption received from I1LCF and a por- 
trait received from SM5DAJ, A CR100 and loft 
dipole were used, feeding a home designed SSTV 
monitor, but a HW32 is also used. Robert has 
made two-way contacta with SVIAB, I?LCF, I1CAM, 
EAMDT, WIVRK, FG7XT, KL7DRZ, and SZ@CG and 
comments that he would have done better in the 
World Contest if he had more power and if the 
Birmingham Boat Show hadn't pinched the SSTV 
frequency! 


Harold Jones G52T G6ABC/T has now started in 
Slow Scan and reports that in the first 14 days 
he had two-way contacts with 18 stations on 
14MBz and three on 21MHz, these being W4TB, 
FG7XT and W4UMF, all G firste, Harold also 
received 9VIPW Singapore, but as there was no 
monitor there, his pictures were not received. 

Equipment is a Robot camera and monitor a 
TRIO T5510 Transceiver, a TX599 transmitter and 
a JR599 receiver. 


ZT as received by W4MS on 14230KHz om 26th Ma 


POSTBAG 


Richard Frederick K4UGC of Miami, U.S.A. writes 
to say that he is now operating a "Lingmitter” 
This he has modified to 
have a 2m strip feeding into a Amprex 5894 
tripler, to a 5894 final, modulated by a 5763. 
His camera is a four lene turret Sylvania and 


amateur transmitter, 


aerials ere a 4 element skeleton slot and a 5 
element Yagi. Transmitting frequency is around 
4uoMuz, Richard is also interested in 5.5.1.V. 


AND in reading © Q - T VI 


Peter Blakeborough 6YSPAR G6ACU/T sends this photc 
of himself at Silver Hill, Jamaica. Pete is 

now operating slow sean using & transistor mon- 
itor built round a 5FP7 and a FTDX 300 SSB 
transceiver, just managing to get on the air for 
the SSTV world contest. In this he claims the 


first two-wey contact slow sean from Jamsica. 


P.O. Wenham of Portsmouth Polytechnic assures 
us that the students of Pompey haven't for- 
gotten B.A.T.C. but have just been too busy 

He asks if any B.A.T.C. 
members in the area would like to help with the 
plan for a Southern A.T.V. Group = the College 
radio club having been diluted with an excess 


with their exams! 


of non-tv people. 


Malcolm Burrell of Ilford, Easex has produced 
his own vidicon and now has food pictures from 
it. He has used timebase circuits from C Q = 
T V 65 (changing some transistor types and 
raising the voltage rail) and the blanking amp- 
lifier from ¢ ¢ - 1 V 69. 
following John Lawrences "Circuit Notebook" 


Malcolm has been 


and finds it very useful - has built some of 


the designs from the series with great success. 
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E.F.J. Hoare G6R2ZD/T G8BDJ of Southwick, Sussex, 
writes giving details of his rig. Using 405 
line positive mod., he has 40 watts peak white 
input to a 6/40A. 
ised vidicon and the modulator the two transis- 
tor one by 'AEV/1T (see C Q= TV no 73). 'R2D/T 
has built many modulators but says "this one 
beats them all". The off air probe is from 
CQ-TV 56. Using an 8/8 slot beam 4Oft A.S.L. 
pictures have been received in Worthing (7miles) 
and Shoreham (2 miles). 


vision is the next project. 


The camera is a transistor- 


Combined sound and 


Steve Fogarty ZL2ASF writes from New Zealand 
The band 
goes from 421 to 449MHz and amateurs have split 


about their channel allocations there. 


this into four channels, A-C. Steve has 80 watts 
input using chenne] C, with s .5.5. and a vid- 
icon, and his signals have been received 35 miles 
away. He also raises an interesting point - 
What is the current U.K. two-way Dx record? Is 


it still G3ILD - G6NOX/T? 


John P, Kivleham WA9SJS from near Chicago jie a 


recent new member and writes about activity in 
his area. Commenting that very few people use 
interlaced scanning now, John describes how 
initial hook-ups are made via 2 meter F.Me 
phone, After an F.M. sound subcarrier is used 


on the 440MHz video carrier. 


Geoff Douglas-Smith G8CPX of Dunstable, Bedford- 
shire has recently become active of 70cm vision 
(on 437.5MHs) using 20 watts input, to a Multi- 
beam antennae, Several stations are active in 
the vicinity, all, including Geoff, using 405 


line positive modulation. 


F. Huggins of Coline, Lancashire is busy build- 
ing a slow scan monitor using a 3FP7 in the 
G3ZGO circuit, Another amateur nearby, G3UEU, 
is aleo interested and will be building one 
as well = looks like a lot of SSTV activity 


in Colne soon. 


SURINER BHACTRONICS LivitrisD 
} / 172176 KING'S CROSS ROAD LONDON. worn 9pH = Tel: 01-278 2941/6 Fetes 267217 


We) ae a 
OFF: THE:-SHELF-SERVICE 


BNC, UHF, C,N and other popular ranges of R.F. 
Connectors. 
Also RG CABLES, INSTRUMENTATION 
CABLES and a large selection of SPECIAL 
PURPOSE CABLES. 
No minimum quantity - 24 hours delivery service. 
Sales counter open: 7. 
Monday toFriday 9.am. to 5.pm.and 
Saturday 9.am. to 12. noon. 
Our connectors and cables are used throughout 
the electronics industry. 


FOR PROMPT ATTENTION 
TELEPHONE : 01-278 2941. 


PLEASE MENTION CQ-TV WHEN REPLYING TO ADVERTISERS 
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BALE AF Ff 


The B.A.T.C. was invited to attend this 
years London V.H.F. Convention which was held 
at Twickenham on Saturday 17th April. At this 
convention B.A.T.C. was allocated one hour in 
which to "Review the state of the Art of ATV". 
This was very successfully done by s brief re- 
view of the equipment on show and covered most 
aspects of ATV. 

A brief outkine of the “Aims and Objects” 
of B.A.T.C. was given followed by details of 
how to go about receiving ATV off air. A 
typical transistorised UHF tuner was shown and 
conversion details were fiven for adapting it 


J copies of which were given away 


This was followed by a working demon- 


ation of Slow Scan TV by Robert Skegg G37GO 


of London, which in turn was followed by a 
demonstration and talk by Dave Lawton G6ABE/T 
on Electronic Character Generation and gating 
of a call sign onto an incoming video signal. 
Tom Mitehell G6APC/T then talked about his 
T.C. Pulse Generator for 625 lines and Malcolm 
Sparrow G6KQd/T showed his digital I.C. Pulse 
Generator on 405 lines. All of this wae 
followed by Joe Rose G6STO/T describing his 
B.A.T.Ce outside broadcast vehicle which he 
demonstrated with'help from his family and 


Alan Watson. Equipment in the yan included 


C.U.s and power units for the 4 3 inch 

1.0. camerse and a 2 inch video tape recorder 
(which Joe says he has already had working 
playback). The intention, says doe, is to 

build in 70cm transmitters and receivers and 

make "Monoculus", as it is named, self-contained. 
These camera channels were used to assist 


the afternoon lectures, not only for B.A.T.C. 


but also the main V.H.F. lecture on microwaves 
today. 

B.A.T.C. would like to thank all those who 
helped on this occasion and assure a11 members 
that a first rate publicity job was done for 


B.A.T.C. 
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PART 5. 


acarcueyopceamer. CIRCUITS 


T.T.L, Odds and Ends 


The NOR-pate 


All gates mentioned in this series up to now have 
been positive logic NAND-gates which conld be used for 


R function with negative logic Signals. However 
{has four, two input, positive logic NOR- 
a the package. These are not commonly used, 
hut can be very uteful. 


Fig { TTL. NOR- gate 


+S5V 


The basic arrangement is shown in Fig.l. and as 
can be seen is the same as a NAND -gate (CY-TV 73 p.ll) 
but for the extra transistore VT3 & 4 which duplicate 
VTL & 2. VT2 & 3 form the actual NOR-gate part since, 
if the base of either one is taken high, then the gate 
output goes low. Whereas both must be taken low to make 
the gate output go high. See Fig.e. This then is the 
exact opposite to the SN7400N NAND-gate. (It is also 
the same as an K.T.L. gate pl 914). It follows then 
that anything that the 7400 can do, can be done by the 
7402 if the sigals are inverted. For example a R-3 
bistable latch is shown in Fig.3. for NAND and Fig.4, 
shows same arrangement for NOR, Note that the symbol 
for the NOR-gate is different from the NAND-gate. 


Fig 3 R-S Bistable using NAND gates 


There is a snag of course with using NOR-gates 
and that is that the two input gate is the only one 
availsble and so the main advantage of the 7402 NOR- 
gate is in avoiding the use of invertors in simple 
logic systems. 
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A good use for the NGx-gate is in the following Fig; tery Wiotsatae 
circuits for generating short pulses. (Fig.5 to 8). 
R should be about 200 ohms to 1K ohian in all casen A 


8 on = 
and © my be up to 1000pF. c 
‘| I 
FiaS Sheet Pulses — Neg fulse from Fs edye n 
ie Ane yma J | Pigs. 11 & 12 show the use of NalD and NGR- 


gates in pulse edge deluying (or pulse widening - 


3 Bo 2 8 or narrewing ~ depending on how you view at). 
' 


c 
a e U Fig Pole Strefthing ~ ving Nanpgate 


ae oe 


The Exclusive OR gate aiN'/4AGl 


This impressive title describes thy cyaten stow 
in Pig.l3. Four cuch systems are put inside one 


a package. 
ve 
Fig 13 Exclusiwe-OR gate P48ER 
Ln 
an Symbol 
A 
Precikle apne Ane A " 
® delay c 5 
6 


Rate that integration in uoed rather than 
differentiation aince there are no overshoots from 


the unwanted edges and therefore no rink of damace A | | 
to the pates. = 
ce AB+AB -—2 
Firs. 9 & 10 show = means of generuting very 


short puleec by woing the delays of gatec in seriex, = A@B 
There are no other components! Such » mulse is ¢ | | 
oufficiently long ta clock or clear « bistable. 


, ‘ + Pulses witout @-c Nefisorks 
Fis: 3 Thattoaing Deer Shee - This device is usually classed with arithmetic 
units in the T.T,.L. families but is occasionally useful, 


A 5 mae ee for example in a ‘window' generator where a border can 
c be obtained from two ‘windows’. It may also be useful 
7 a ae in counter feedback logic where the number of I.C.'s 
c [ 


may be reduced by the more economical macking. 


A good use for the 7486 is as a switchable 
waveform invertor for example in a binary up/down 


counter as Fig.l4 shows. ‘The truth table for the 

Exclusive-OR gate is shown here and it can be seen 

that the output is a 1 only if A & B are different. 
Looked at in another way, if B 


4 38 OF is © then the output is A or if 

° ° ° 5B is 1, the output is A. 

1 ° EE So using one of these gates 

° l 1 between bistable will invert, 
or not, the waveforns at will 

1 1 C from a control switch. 


Fig.15 shows the waveforms for such a counter. 
Note that changing the control switch will falsely 
clock the counters, 


Fig iS Counter Waveforms. 


The AND-UR-NCT gate SN7451N 


This is another atrangely-titled device consisting 
of ceveral gates within the same unit. Two complete 
systems are included in the same package. Figs16 
shows the details. The waveform diagram looks 
formidable but in fact shows all the 16 possible 
Variations of input conditions. The output waveform 
still seems to be strange even so. However the gate 
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can be used as a change-over switch as Fig.17 shows 

or as a 2-way 2 pole change-over switch as Fig.14 

shows. Compare thia with Fig.19 which shows the same 
made from NAND gates. Note that the output 

is inverted from the AND-O#H-NOR arrangement. 


Fig iG AND-oR-NoT gate 7450 or 7451 
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Fig 19 Gi ates — Double fele 
Ay 
it = 
. Aw & 
oP 
Bip Ba A 
of 
Simple Schmitt Trigger 
Fig.20 shows how this can be made from two invertors. 


The output has the same phase as the 
feedback is positive causing a rapid 
with o slowly changing input. 


Fig 20 Simple Schmitt Trigger 


2&7 


+l 


380 


The Gated Multiv tor 


Thie arrangement consists of a multivibrator 
which is forced to stop and start by means of an 
external pulse - e.g. Mixed Blanking. It will always 
start with the same phase and since it should have 
the same frequency all the time it can be used as a 
source of vertical lines for grille generators, 
colour bars, etc., etc. 


Fig 21 Gated Multivibrabr —veng Sim, 


ates 


Ate 


The two 470 ohm resistore ure effectively 
in parallel during oscillation, hence the increased 
value of the associated capacitor. When the input 
is high, however, the 470 ohm resistors make « 
potential divider and the inverter half of the 
multivibrator is turned permanently 'CN'. This 
prevents further oscillation. The two-input gate 
is used to help the stopping and starting and tends 
to keep the starting-up cycles shorter than they would 
otherwise be. Even so, the first pulse is about 4% 
wider than the rest. Juggling the vuluce can minimize 
it. Frequency control is about 3 to 1 with the 1K 
ohm variable resistance. 


It is possible to replace the first 470 ohm by a 
diode in which case the 2.50 becomes C. 


Ss ent tivibra 


Fig.22. 
] 2f' | 


Thic must surely be the simplest oscillator of 
all! with no capacitor the frequency is about 30Mils 
which is approximately 3 delnyr (each about 12nS),. 


ives 1/3%nS & 35OMix. 


Adding a capacitor lowers the frequency. 
@.ge 220nF gives 50KH2 with 2:1 mark/space ratio,If a 
wove is required, 220 ohms should be put in 


Square 
parallel] with the capacitor, 


Steps Counter Waveforms 


Fig.23 dhown the usuol effect observed in counters 
using miltistage 1.C.'s. Whio is due to changes in 


internal currents causing different voltage drops on 
the internal connecting leads. 


Fig 23 Tips ial Goonter Wave form 
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For normal use this does not utter at all, 
but if the counter outputs are to be cummed together, 
te form a step wedge waveform, for example, then the 
steps in the waveforms cause unequal intervals. This 
can be overcome if the counter outputs are ‘pulled-up' 
to +5¥ by 1X ohms resistors as Fir.2 shows. The 
effect of this in to put +5V on the output when the 
output is high - i.e. when VT3 ie 'ON' ond VI4 dc OFF thie 
reverse bianses the diode and turne it off (VT3 is UN 
and therefore holds the diode anode to +4.5V or so). 
There is therefore nothing to prevent the output being 
at +5V. Changing the conditions to VT3 ‘OFF’ and vTh 
‘ON* does not effect matters greatly - the 1k ohm 
merely acts a6 a collector resintor for VT4 and increases 


the dissipation somewhat. The output voltage swing is 
now 5V pp. 


JK bistables to 


The J-K bistable, if both J & K are taken high, 
acte as a struightforward binary bistable. If the K 
input is eatthed, though, the bistable can change in 
one direction only - from _ low to & high. This can 
be put to use in the form of a latch, or memory, which 
caniot be upset by further pulses, Fig.25 shows the 
detaile. The bistable is cleared | low by the clear 
pulse which overrides all other conditions, The clock 


pulse during clear is imored but the first pulse after 


the treiling-edge of the clear pulse clocks the 


bistable @ high. Subsequent clock pulses have no effect 


until the bistable is agein cleared. 


Fig 25  T-K Bistable as al 


al nz} No effect 


cel] 
H : ' F..2 


A cross-coupled H-S bistable behaves in the same 
way but haa the disadvantage of giving signal out frog 
one half during the clear pulse - it also needs voltage 
triggering and not negative edges an the bistable 
doen. 


(See CQ TV 71 poll & 72 pe23). The bistable latoh 
alno enables longer pulses to be obtained from inputa 
hy running off the trailing edges. 


This cives a convenient way of counting pulses 
with the sid of = counter. 


Count clock ws for ti si 5 


If the input to a bistable lntoh in taken from a 
counter than the Lateh output corresponds to the 
number of pulses counted - if both latch and counter 
ere cleared together. Fir. 26shown the baeic system 
In Fi¢.2? a practical srrangement for generating field 
blanking is shown - thic is used in the Oy TV S.P.G. 
elaewhere in the mugazine. 


Fiq 26 Using the latch 


Counter Laheh 


cleer 


The countere trigger off negative-going edges ap 
does the latch so if twice-line frequency pulses are 
used it takes 50 puloes (or 25 lines) to generate a 
negative~edge into the latch after the clear pulse is 
removed. The clear pulse has to be inverted between 
the latch and the counter since the counter requires 
positive pulses and the latch negative pulses. 


Fig 27 Forming Field Blankin 
4P490 7490 47473 


— 
Pins © 57 pyr 


Fig 28. Waveforms for fig 27 


ALF. Checkc pulse input 


Son, Clear 


LATeH @ a/p Soper Long = 25tines | 


Retriggerable Monostable 


A recent addition to the T.T.L. range has been a 
dual retriggerable moncstable S174123i. This is a 
useful device in many ways, but it is not an atable 
with voltuge or temperature as s 74121, nor hag it the 
twin A input or the schmitt facility, but then you 
get two in a package (14 pina). It can alno be cleared, 
or stopped during its output pulse by a negative 
clesring pulse. 


Fiqg 29 Dxal Retr Monostable 4i23N 


6 enable positive or negative 
be used as the trigger. Fig.30 


Fig.3l shows an example of the use of the 
retriggerable facility. *Thie facility in effect CR's 
together several such sonostable pulses into one long 
one. 


Fig 30. Input ROvtput Wa 
Ai/p B ve Qeyp 
ay r— us] 
¢t 
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If the delay is set to be greater than } line, 
then the twice line pulses during Syncs retrigger into 
a long pulse. 


& Colour r 
This generator is based on the one shown at the 
CAT 70 exhibition in Cambridge and also at the RSGB 
Exhibition. 
Fig32 Sim Colour Bar Generater 
|. 7400 Sow fue RED Gaeey 
1. 7473 one Os 
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It consists of only two I.C.'s and produces 
Bars in order of descending luminance - the normal 
Sort. Fig.53 showe the required waveforms, for the 


three colours. 
Fig 33 Golour Bar Waveforms 
Loe 


These waveforms have to occur 
picture time and so Mixed Blanking 


signal. 


It will be seen that the three waveforms can be 
derived from simple binary stages in cascade and that 
eight bars arerequired. So for a cascaded counter the 
clock frequency must be 8 times Line frequency unless 
@ Bquarewave generator ia used when 4 times is sufficient. 


A simple mltivibrator is used for this and 
consists of two NAND gates cross-coupled. The other 
two NAND gates are used as Buffer invertors to drive 
the cuitivibrator to force it to have the same phase on 
every line by preventing it from oscillating during 
the blanking period. Blanking is also used to reset 
the counter bistables. The signal level during 
blanking must, of courme be black, but the first bar 
must be white which means that all counters must clock 
together after blanking. The simplest way of ensuring 
this is to use a bistable requiring positive clocking 
edges - the 7474 for instance, but a 7473 J-K bistable 
can be used if the Q feed ia used to clock the next 
bistable, and the q feed to provide the output. 


Fig 34 Using 7474 mst. 7473 


Changing the oecillator frequency changes the 
of the bare and a repeat pattern can occur 
if the frequency is too high. The frequency control 
constant and hence only 
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This does not really matter for Amateur use Fi Colew Bar Generator —Luwinmnee or Prose Bars 
but can easily be overcome by a second pot on the 
other time constant. (or by tweaking the supply 
voltage). 

The frequency stability of thie oscillator is 
very poor with changing voltage #0 a stabiliser 5V 
supply should be used. 


The outputs are arranged to give #.G.B. feeds 
and to give 0.7V Non-Composite signals into 75 ohms, 


Colour erator for 


Fig 35 Phase Bars 


vw Y FR HB Ee 8 


This is wore difficult to muke uo the pulse 
Sequence in not regular. See Fig.35. The reason 
for phase bare is that the Vectorscope display is 


clearer than for luminance bare because the stray lines Bz. (1 
joining the colours now travel clockwise round the i ew ge sia 3 C7 ee sonneen) 
display (in a hexagon) rather than across the display 7K MAY NEED TBE Fepcen, 22n KB2n 
as for luminance bare. See Fig.36- SHOULD BR HALVED. 
t Qway Gpole Switch Sew IN Lum. Position. 
Fig 3G Vectorscope Display Bieratie D RequiRep only iF SwGLe white 
EAR Requeen. 
Errata 


CQTV 72 p.22 Figs.18 & 19 gates shown as NAND 
should be AND gates. 


CQTV 73 pel4+ Fig.e24 loading for C input should 
be 3 not 2. pel5 Fig.30 londing for P inputs should 
be 8 not 4, and in text 2 paragraphs below-P-inpute 
have = loading of 2 whereas C inputea have a factor 
Of Byevee 


References 


Cary 71-74 - previous parts in this series, 


The system is not common et is shown to give an Next Issue of CyiV 
example of a synchronous 8 bit counter with odd 
waveforms. The same counter can be awitched to give Po eg — continue with some more odds and 
luminance bars. Mote that the G & 2 outputs then ends with T.?.L. 6. CATV 76 will alse contain 
a genlock unit for use with the 5.P.G. described 


interchange. Also thst the third bistable is a 742 
which hag triple J & K inpute. ‘These form NAND gates 
and wll three must be high together in order not to 
inhibit the toggling - or convernely, any one taken 


elsewhere within this issue. 


low will stop the action. A fourth bistable is shown Acknowledgements 

so that a white only pulse may be generated if required. 
7 ‘ make The author wishes to thank the Directors of 
is Sanh Waa be Se best FS hee aa E.M.I. Electronics Ltd. for peraiesionto publish 


the vurious types of Bars where the white and thecolours 


have different amplitudes. this article. 
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TELEVISION CAMERA PREAMPLIFIER USING FETS IN CASCODE 


The output of the Plumbicon camera tube can 
be represented by a current generator I, in par- 
allel with a capacitor e (approx. 12pF) as 
shown in Fig. 1. The output signal should be 
amplified with low distortion, and as little 
noise as possible added to it during amplifi- 
cation. Thus the preamplifier should have a 
level frequency response and a high signal-to- 
noise ratio. 


Fig.1 - Equivalent circuit of the output 
of the Plumbicon tube 


The flat frequency response is obtained by 
applying overall current feedback as shown in 
Fig. 2. In this case, and assuming that the 
amplifier voltage gain is high, ¥ = qT, x BR 
However, at frequencies above O.5MHz the 
voltage gain begins to fall off, so the high 
frequency response is improved by partial de~- 
coupling of the feedback loop as illustrated in 
Fig. 3. 


rad 


wD 


Fig.2 - The camera preamplifier 
with feedback applied 


©) Mullard Limited, 1970 


{are 


Fig.3 - The preamplifier feedback loop 
shown partially decoupled 


To meet the signal-to-noise ratio require- 
ments, FETs are used in the first stage. This 
is because they are less noisy than bipolar 
transistors when operating with the given sige 
nal-source capacitive-impedance Cp. However, 
full advantage cannot be taken of the lower 
noise figures unless two FETs are used in 4 cas=- 
code circuit. With a single FET input stage, 
the Miller capacitance reduces the gain at high 
frequencies and the noise contribution from the 
second stage becomes too high. A cascode arran- 
gement of a bipolar transistor and a FET is 
also too noisy, Thus two FETs in cascode give 
the best performance and the signal-to-noise 
ratio of the amplifier is now mainly determined 
by the noise of the input stage. 


A complete circuit of the preamplifier is 
shown in Fig 4, ‘The FET type BSV79 has been 
chosen for the input stage because its input 
capacitance is optimum for minimum noise (Cy. = 
c), while its 8r5/"ig ratio is similar to 
other types of FET. 


Fig.4- Camera preamplifier using cascoded FETs 
type BSV79 in the input stage 


PERFORMANCE SETTING UP 
Forward transfer impedance V/1, (frequency 
range 4OHz to 5.5MHz, R, = Sat Ts 10°v/A 


Output impedance: 75. 


The collector voltage of the output transistor 

TR5 should be set at 28V (by adjustment of pot- 

entiometer R1) to avoid clipping of the output 
waveform at maximum signal amplitude. The drain 

Bigasl-tovnctas satin: Coptic. of peak-te<peck current of the FETs i# then approximately 18mA. 

output voltage to total r.m.s5. noise voltage, 

at I= 300nApk-pk, through # frequency range 


The voltage gain ia adjusted by the potentiome- 
of 4OBz to 5.5MHz): approx. 46dB 


ter Rag and the frequency response by the pre- 
The rem.s. noise voltage at the output of the set capacitor Cao. 


preamplifier as a function of frequency is 
shown in Fig.5. 


Ate Dei 
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Pig.5 - R.M.S, noise voltage at the output as 
a function of frequency 
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Letter From oo» worm zeran 
New Zealand 


Doug Ingham ZL2TAR of Lower Hutt, New Zenland 
writes giving more details of the equipment 
used in his PAL colour tests. (Postbag C Q = 
TV 72). 


The equipment 
The colour bar generstor is similar to the 


simple design in C Q - T V 60 and the encoder 
follows commercinl PAL practice. The syne 
generator is perhaps the most interesting part 
of the equipment, the block diagram showing the 
Main features of it (Fig 1). 


Colour lock 

The master frequency determining component 
is a quarts crystal oscillator on the colour 
subcarrier frequency of 4.43361875MNz, and all 
other pulses are indirectly locked to this 
through & phase lock loop and a system of fro- 
quency dividers, the main complications being 
due to the special frequency reintionship 
between the PAL colour subcarrier and line and 
field frequencies, The main timing chain starta 
from 6 2MHe crystal oscillator, controlled in 
frequency by @ varactor. Frequencies of 
3906.25Hz and 25Hz are obtsined from the div- 
iders snd are used in the following canner. 
The 25H squarewnve is filtered to form a sine- 
wave and fed into a phasing type 5SB exciter 
set to generste the lower side band. The ont- 
put of this unit io 4.433671875 Mie minus 25He 
i.e. 3906.25He are compared in a phase detector. 
Note that 4,43359975MHe is exactly 1135 timen 
the 3906.25Hz mentioned earlier. Thus if both 
crystal oscillatore are exactly on frequency 
the 39006.25H2 spike alwnys occurs at the same 
part of the cycle of the 4.4335975MHz sinewave, 
and the phase detector drifts relative to the 


4, 45561875MHe oscillator the phage detector out- 
put changes, altering the capacitance of the 
varactor and putting the 2MHz oscillator back 
into lock. The line and field frequencies 
derived from the 2MHz oscillator are thus locked 


to the colour subcarrier freauency. 


Pulse timings 
The @Miiz oscillator is fed to a system of 


frequency dividing flip-flops, which along with 
the rest of the generator features T.T.L. [Ce 

of the SN7400 series (Mullard FU series). Six 
dividers reduce the franuency to 31.25kilx (twice 


line frequency). 

By choosing and geting pulses from various 
parts of the chain negstive going edges, to 
trigger the pulse forming JK flip flops, can be 
produced at increments of ap S. Since pulses 
take some time to pass through gates and JK 
flip flope the output pulses do not occur 
exactly at the desired +p S intervals but, by 
eareful choice, pulses to COIR ctandarda can be 
generated. 

One trick was borrowed from an early Mar- 
coni 5.P.G. to counteract the different amounts 
of delay suffered by the component parts of the 
composite mync waveform. Specially gated 
equaliang pulses (2 per line during the 7} line 
field syne group, 1 per line during the rest of 
a field) are added at leading edge to line sync, 
equalising pulnes, and brosd pulses which te 
free from jitter. 

Three further binaries reduce the frequency 
form 31250H2 to 15625H= (line frequency), 
7812.5H2 (PAL squarewave) and 3906.25 (phase 
lock loop). 


oA f 


Colour subcarrier. 


4-43361B75MHz 
osc, 


a Ail VARACTOR 


COMP _ SYNC 


Field timing 
31250Hz is alao fed to four ¢ 5 stages to 


give a total division of 625 down to field 
frequency (50Hz). The T.T.L. range of ICa used 
features o decode divider consisting of an in- 
dependant # 5 and ¢ 2 divider in each "Dual in 
Line" 14 pin package. 

Varioun pulsen from the ¢ 625 divider chain 
are gated to give negative going edgea at the 
correct increments of 3 line (3H). These nega- 
tive going edges are fed to JK flip flops to 
produce field drive, field blanking and gating 
pulees for the field syne group. The 50H ie 
further divided to 25H% (lower sideband gen- 
erator) and 12.5Hs. Both of these and 7812.5Hz 
are used to generated BRUCH sequence burst 
planking. 


Pulse output stages 
ALL pulses except the PAL SQUAREWAVE (IV 


p-p) use an output stage which gives 2V p-p 


25MHz 


4:43359375MHz 


588 Phasing Exciter. 


PHASE DETECTOR 


ap 


when loaded with 75 ohms, and mostimportant 
has an output impedance something like 75 

ohms to absorb any reflected energy if » pulse 
cable is incorrectly terminated. The 5V supply 
has ite positive rail earthed; thie feature 
permita direct coupling of the pulse outputs, 
eliminating thooe large electrolyticse normally 
required (which often do unusual things to 
normal pulses). This arrangement olso gives 
economy of DC drawn from the power supply. 

The same SV supply (short circuit proof) runs 
the T.T.L. IC s. A =10V supply is used for the 
erystal oscillators, phase lock loop ete. 

I use a similar pulse output clrenit in my 
Pulse Distribution Amplifiers (P.D.A.e) sub- 
stituting 2N305% and 40319 in place of the last 
two transistors and feeding 4 or 5 output 
cables. 

The SPG occupies 3} ins of half rack 

(93" wide). 

A multiple PDA occupies 12% inches of 

half rack. 
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Random thoughts 1 


On the subject of colour, a single vidicon 


colour camera described in the Journal of the 
SHPTE, April 1970 pp326 to 330 has promise for 
amateur use, producing colour without the use 
of spinning colour wheels or special vidicons. 


There are a few tricks howover, but after 


these are taken care of, the rest is plain 
sailing. With a few modifications to their 
arrangement of Fig 7A (p378) a PAL output could 
be produced. One minor criticism of this 
eamera (intended for cable TV and non-broadcast 
users) ia that it used the green output of the 
camera heac as though it was a luminance 
output, for the purpose of encoding. This 


would give rise to some colour errors. 


Random thoughts 2 
One aspect of ATV that always seems to be 


ignored is the subject of studio Lighting. 

Rank Strand Electric (29 King S8t., London W.C.2.) 
has published a booklet "Lighting and layout for 
small TV studios" which admirably covers studio 
and control room aspects of lighting and layout 
for low budget stations i.e. ATV cable TV and 
éeducetional TV. TI found it most useful, even 

for my one stucio camera, one telecine camera 


set upe You may too. 


Over the air Lecture 
by GWGJGA-T-P 


On the Sth October last year, John Lawrence 
GW6JGA/T, with the assistance of some willing 
helpers, gave an “over the air" lecture on ama- 


teur television to the Amateur Radio Socie of 


the University College of North Wales, at Bangor. 

The transmission point was the top of the 
Great Orme at Liandudno, and the reception point 
Bangor University, a path length of 13 miles 
(21Km). Permission had, of course, been granted 
by MinPosTel. 

In order to make the GW6JGA/T station port- 
able, an MG1100 was modified to make a miniature 
OB van, The back seat was removed end replaced 
by a shelf arrangement made of Handy Angle and 


blockboard, and this supported the sound and 
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vision zear, including a monitor and an ossillo- 

scope. The camera mounting in front of this 

shelf can be seen in the photographs. 
Unfortunetely, it was not possible to get 


Honda had been 


= 


for the Orme mway 


Terminus, who up to 


(The tramway foreman 


the mmmins # 


on (Ocn with accom=- 


2me A 4m talk-back link was 


leo get up for use in control and ecveing. The 


transn in ial a © over 6 anti the 
rece fed a "Multibeam", The 
receiver feeder wie aver 1 00m ane Fa i re=- 
p WA fitte 1 t ial, 
out ple wotshed the lecture, rood 
response for t re wor tin by '0GA/T 
tos r t is hel 
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ADVERTS 


THE BRITISH AMATEUR TELEVISION CLUB 


Club Sales Price List 


CAMERA TUBES 
English Electric P849 Amateur Grade £10.50 


E.M.I. 9667 " £10,060 
9728 bed £10.00 
10667 (not seperate mesh) £8.00 

43 Image orthicons 9564 & 9565 
(older type with "sticky" target) £10.00 


ex-studio Vidicons. Various types, 
mostly seperate mesh...when available £5,50 
Deflector & Focus coil assemblies....+ 
per set... £6.50 
Vidicon socketO.ss«paxolin «escsessces 17? p 
'Ct-mount in aluminium for use with 
cine lenset..ess 50p 


Tapel dadgesescccccceccceccensesssssee 20p 
Lapel badges with call-sign (to special 
order) ..ece 30p 
Adhesive emblems...for decorating gear 
with club badgessseecers 8p 


Windscreen stickerS..cccccccccessecces 6p 
Notepaper & envelopes (100 sheets)... 75P 
Filmetrips of C Q - T V. 10 copies on 

each Lilt.sccessceveccesccevecsseeseeee £1,400 
(please state which decade you require 

Lees S1M40541-50 Otcdlececcecccccsccces 
B.A.T.C,. Reporting Chart. A visual 

Bcale of Video noiseesceccccecseessecee- 6p 
Please send cash with orders to:- 

B.A.T.C. Club Sales, 

Kyrlea Cross, 

Peteratow, 

Ross-on-Wye, 

Herefordshire. 


FOR SALE 9 inch Ecko valve tv receiver. 
Mains/12v battery. Bande I, II, III. Can be 
adapted to take video feed. 
Offers to J.E. NOAKES GG6ABA/T 

10, Ambleside Close, 

Mytchett, Camberly, Surrey. 


WANTED Circuit information on a Telequipment 
waveform generator type WG44+. Also, can any- 
one test a suspect 951A for me please? 

P. WORRELL, 

21, Milford Drive, 

Bear Cross, Bournemouth BH11 9HL 


WANTED ‘Two caret. Socketa for a VCR97 and one 
for a VCR139A. 

I. MILES, 

13, Glasgow Road, 

Plaistow, 

London, E. 13. 


WANTED Old second hand Telecine Equipment. 
Slightly rusty, broken or incomplete consid- 
ered. 

ANTHONY ASHLEY 

15, Clifton Gardens, 

Stamford Hill, 

London, N. 15. 


FOR SALE Murphy tv camera aystem MR760, 405 
line complete with vidicon tube but less "C" 
mount, lens and power supply. Transformer for 
power supply included. 

Price, including manual, £15.50. 

I. DANIELS G6AGA/T G&CQE 

23, Wickham Road, 

Shirley, 

Croydon, Surrey. Tel. 01-777-4252 


WANTED Video Monitor (Studio type) any con- 
dition, 405 or 625. 
Video Camera, valve or transistor, working or 
not, 405 or 625. 
FOR SALE Solatron, CD568 scope vegec. £12 
RBW-2 Punadaptor, manual £8 
Heath stereo generator £10 
Heath HW17-A front end, tuning 143 - 148MHz, 
I.F. out at 24MHs, new cost £11, any offers. 
Shure M44MB magnetic stereo convertor, cost £10, 
accept £+, Would exchange #11 above for the 
camera and monitor as above. 

Ray EILL 8RS30953 

Parkfields, 

Pantshill, 

Ross-on-Wye, Herefordshire. 


TELEVISION TEST 
ENGINEERS 


We are looking for test 
engineers to work on our 
wide range of monochrome 
and colour television 
equipment — such as this 
broadcast plumbicon camera. 


The work will be varied 

and interesting, and will 
involve testing small 

batches of our range of 
Products using the latest 
“state of the art’ techniques. 


Applicants with or without 
academic qualifications, 
posessing initiative, ability, 
and enthusiasm will be 
considered. 


The company has recently moved to the expanding town of Andover in 
Hampshire within easy reach of the West Country and the South coast 
and with good communications with London. 

A contributary pension scheme is operated together with free life 
insurance. Assistance with re-location expenses and housing will be 
available according to circumstances. 


Write or telephone or telex with brief details of past experience & 
qualifications. 


LINK ELECTRONICS LIMITED, 


WALWORTH INDUSTRIAL ESTATE, 
ANDOVER, HAMPSHIRE, ENGLAND. 


TELEPHONE 0264-61345 TELEX 47132 


